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HPC CD34 enrichment 

Policy 

CD34 enrichment of haemopoietic stem cell collections is carried out using the CliniMACS system, which has TGA approval for clinical use.

principle

The CliniMACS system is used to CD34 enrich haemopoietic stem cells in HPC products, while depleting other cells, such as T cells.

HPC(A) collected by apheresis or HPC(M) from bone marrow can be enriched for CD34+ cells using the CD34 antigen, which is expressed by early haemopoietic stem cells with colony forming ability.  The CliniMACS system employs a mouse anti-human CD34 antibody, covalently conjugated to superparamagnetic iron-dextran particles, to label CD34+ stem cells.  The CliniMACS automated instrument is used to separate the labelled CD34+ cells from unlabelled cells.  

Clinical Significance

CD34 enrichment of HPC harvests is mostly used in the allogeneic setting where T cell depletion is required for the reduction of risk of graft versus host disease.  In the autologous setting, it has been used to reduce tumour loads of grafts in multiple myeloma and other malignancies.

Responsibilities

· Medical staff are responsible for advising (Insert manufacturer’s name) of CD34 enrichment requirement

· Apheresis staff are responsible for collection of HPC(A)
· Clinical staff are responsible for collection of HPC(M)
· (Insert manufacturer’s name) staff are responsible for performing the CliniMACS procedure

· (Insert manufacturer’s name) staff are responsible for immediately advising clinical staff of procedural outcome

product storage
HPC collected by apheresis often contain insufficient cells in a single harvest for CD34 enrichment and sequential harvests may be combined prior to the CliniMACS procedure. Cell concentration should be <200 x 109/L since cell viability may be reduced with overnight storage of products with high nucleated cell concentrations. There is evidence that high concentrations of platelets may compromise the CD34 enrichment process. Products with high platelet concentration transported or stored overnight at 2-8oC can result in platelet activation 

· HPC(M) should be stored at 2-8oC until processing. 

· HPC(A) should be stored at 2-8oC until processing provided:
· WCC be adjusted to <200 x 109/L by the addition of autologous plasma, albumex or fresh frozen matched plasma issued by Transfusion Medicine. 

· Platelet concentration be adjusted to <500 x 109/L by the addition of autologous plasma, albumex or fresh frozen matched plasma.

If the platelet count is >500 x 109/L and dilution is not possible, store at room temperature. 

· The product may be pooled with a second apheresis harvest, but should be processed without delay.
product PROCedure limitations
· The maximum number of CD34 positive cells should not exceed 600 x106 for a single procedure. For maximum enrichment, the number of total nucleated cells should not exceed 7.5 x1010 for a single procedure.  If these cell numbers are exceeded, only a portion of the HPC can be processed at one time. Multiple CD34 enrichment procedures may be required.

· For HPC(M), buffy coat enrichment must be performed to concentrate the cells and reduce red cell concentration. Excessive numbers of red cells interfere with the enrichment procedure. 

Equipment

· Centrifuge
· Plasma press

· Sterile docker

· CliniMACS Instrument. The instrument contains a strong permanent magnet, which can affect objects sensitive to magnetic fields (eg. watches, pacemaker). 
materials

As listed on the HPC CD34 Enrichment Form.

Buffer Preparation

1. Prepare 3 x 1L buffer by injecting 25ml albumex 20 into each 1L bag of CliniMACS PBS/EDTA buffer and adding air. Mix.

2. From one 1L bag, remove 2 x 50mL buffer with a 50mL syringe and cap for use later.

3. Hermetically seal and remove a spiked line from a transfer pack. Insert the line into the buffer bags.

Processing
1. Perform evaluation according to Haemopoietic Product Evaluation. Sample for cell counts using a SmartSite add on access device CD34 enumeration and viability. 

2. At time of processing, obtain samples for cell counts, CD34 enumeration and viability, CD3 enumeration, microbial contamination testing, CFU-GM and STR (allogeneic only). 

3. For HPC(M), perform buffy coat enrichment using the Sepax (refer to HPC Buffy Coat Enrichment). 
4. Final volume for HPC(A) & buffy coat enriched HPC(M) should be 150-200mL, with minimal red cell contamination. Products should be volume reduced if >200mL.
5. Ensure that the product for CliniMACS processing has a TNC count <7.5 x1010 and total CD34 count of <600 x106. Portion the total product if necessary for processing.
Reduction of plasma and platelets

NOTE: Centrifuge without brake at room temperature.
1. Filter and transfer the product for CliniMACS processing into 600mL transfer pack.

2. Hermetically seal the transfer line at the spike, maintaining as much length of the line for additional sterile docking.

3. Centrifuge at 1000rpm for 15min to:

· reduce product volume to < 200 mL. 
· reduce platelet concentration to < 1500 x109/L 
4. After centrifugation, sterile dock a 600mL transfer pack and press off plasma until ~100mL remains.
5. Remove plasma bag at docked junction.

6. Sterile dock the product bag line and a buffer bag line.

7. Fill the product bag with buffer to total volume of ~600mL, clamp line and hermetically seal and remove buffer bag at docked junction.

8. Mix gently to resuspend cells. 

9. Centrifuge product bag at 1000rpm for 15min and remove supernatant as previously.

10. A second wash may be indicated if platelet count was previously high.

11. The final product volume should be 75 ± 5mL.

Immunomagnetic labelling 

4. Take an exchange coupler, and hermetically seal the spiked end. Remove the spike and clamp.

5. Sterile dock the coupler line to the product bag.

6. Using a 10mL syringe, draw the CliniMACS CD34 microbeads (7.5mL) and transfer to the product bag.

7. Rinse microbead vial with 10mL of CliniMACS buffer from one of the syringes containing 50mL, and draw up the remaining beads with the 10mL syringe and transfer to the product bag. Repeat.
8. Final volume in buffer bag should be ~95 ± 5 mL.

9. Inject approx 100mL air from the BSC into the bag to assist with mixing and hermetically seal the bag near the docked junction.
10. Gently agitate by hand for 30min using a rotational motion.
Washing to remove unbound immunomagnetic beads

12. Sterile dock the product bag line and the buffer bag line.

13. Fill the product bag with buffer to total volume of ~600mL, clamp line and hermetically seal and remove buffer bag at docked junction.

14. Mix gently to resuspend cells. 

15. Centrifuge product bag at 1000rpm for 15min and remove supernatant (~500mL) as previously.

1. Repeat washing step twice.
2. Record volume.

3. Insert SmartSite bag access device and sample product for cell count. 

4. Adjust volume in transfer pack with the buffer to 100-300mL, so that the WCC is less than 400 x109/L. 

5. Record volume.
Clinimacs MAGNETIC CELL SEPARATION 

Setup

1. Unpack CliniMACS tubing set in BSC.

2. Check all connections of the tubing set are secure.

3. Attach the pre-system filter to the cell source line of the tubing set.  

4. Attach a cryopreservation bag to the positive fraction line, ensuring lines are clamped on the cryo bag. 

5. Clamp buffer line of tubing set and attach CliniMACS buffer (900mL).

6. Load the tubing set onto the CliniMACS instrument, following the instrument prompts as described in the User Manual.  

7. When priming the system, remember to release the clamp on the buffer line.  Check that the buffer is primed into all bags except the “negative fraction bag” and that there are no leaks. Perform additional integrity test of CliniMACS tubing set, as outlined in the kit supplement. 

8. Check that the clamp on the positive fraction bag is open and make sure the fluid pathway is unhindered.

Processing

1. Attach bag with the labelled cells to CliniMACS kit using the filter spike.

2. As cells load, tap pre-system filter to ensure even filling of filter and displacement of all air.

3. Separation will proceed for approx 45min, depending on loading volume.
4. Consult manual or follow prompts if problems are encountered, such as inadequate loading of sample.

5. At completion of separation, hermetically seal the collection line and remove cryocyte bag containing the enriched cells.

6. Transfer to BSC. 

7. Weigh the product bag, recording volume (empty 250mL cryocyte bag weight 36g). Aspirate a 0.3mL sample for cell counts and CD34 enumeration and viability and CD3 enumeration. NK enumeration if required. 

8. Calculate and record recovery and purity of CD34 positive cells and CD3 depletion, as appropriate.

9. If the product is for immediate infusion sample for CFU-GM and microbial contamination testing. 

10. Hermetically seal all remaining lines on the separation kit.

11. Unload the tubing set, record process number and turn instrument off.

12. Complete the HPC CD34 Enrichment Form. 

13. For allogeneic donors, the depleted (negative) fraction may also be retained as a source of T cells. Otherwise, the fraction is discarded.

CRYOPRESERVATION

1. The cryopreservation solution for CD34 enriched cells is 80% autologous or blood group matched plasma (CMV status matched, issued by TMU) and 20% DMSO.  

2. Prepare 50mL of cryopreservation solution and chill. 

3. Chill enriched cells and dilute with equal volume of cryopreservation solution.

4. Divide into two cryopreservation bags.

5. Sample for microbial contamination testing.

6. Prepare 100-200(L aliquots for four test vials.

7. Cryopreserve. See Cryomed Controlled Rate Freezer.

References

CliniMACS User Manual.  Document reference number 37002/01. Miltenyi Biotec GmbH, Bergisch Gladbach, Germany.

Forms

Haemopoietic Evaluation Form FORM92

HPC CD34 Enrichment Form FORM51
Documents

Haemopoietic Product Evaluation DOC77

HPC Buffy Coat Enrichment DOC92

Equipment Operating Instructions DOC5 (Sigma Centrifuge) 
Cryomed Controlled Rate Freezer DOC6
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